Newly discovered seagrass beds and their potential for blue carbon in the coastal seas of Hainan Island, South China Sea by Jiang, Z et al.




























































samples	of	5	cm	depth	 for	 each	 seagrass	 species	were	 sampled	using	 a	5-L	Niskin	bottle	 and	PVC	core	 tube,	 respectively.	For	mixed	 seagrass	beds,	 duplicated	 sediment	 samples	 of	 each	 seagrass	 species	were
combined	for	analyzing	the	particle	size.
Samples	 were	 transported	 to	 laboratory	 under	 ice	 storage.	 Each	 water	 sample	 was	 immediately	 filtered	 through	 Whatman	 GF/F	 filters	 (0.7	 μm	 pore	 size)	 for	 measuring	 dissolved	 inorganic	 nitrogen
(DIN	=	nitrate	+	nitrite	+	ammonium),	dissolved	inorganic	phosphate	(DIP),	dissolved	silicate	(DSi),	dissolved	organic	carbon	(DOC),	and	suspend	organic	carbon	(POC)	and	nitrogen	(PON).	The	DIN,	DIP,	and	DSi







































Seagrass	bed Salinity Temperature pH NO3-N	(μmol/L) NH4+	(μmol/L) NO2-N	(μmol/L) DIN	(μmol/L) DIP	(μmol/L) DSi	(μmol/L) DOC	(μmol/L) POC	(μmol/L) PON	(μmol/L)
Dongshui 15.75	±	0.35 27.90	±	0.28 7.75	±	0.01 39.23	±	10.02 16.87	±	3.54 4.91	±	0.11 61.01	±	6.37 3.25	±	0.14 46.54	±	1.91 181 53.67	±	7.39 9.83	±	2.54
Hongpai 29.50	±	0.71 32.35	±	0.07 8.50	±	0.15 0.46	±	0.63 2.26	±	1.14 - 2.71	±	1.77 0.83	±	0.09 19.35	±	1.57 212 94.26	±	41.99 19.69	±	9.60
Baocai 31.90	±	0.14 26.50	±	0.0 8.01	±	0.01 7.03	±	1.08 7.13	±	2.46 - 14.15	±	1.38 0.260.02 9.12	±	1.80 254.7 22.67	±	1.11 4.47	±	1.02
Huanglong 30.50	±	0.71 26.00	±	0.71 8.08	±	0.02 2.90	±	0.81 7.60	±	3.83 - 10.50	±	4.64 0.24	±	0.17 16.16	±	0.32 246.8 15.40	±	6.43 18.36	±	21.12
Yangpu 20.50	±	0.71 29.95	±	0.07 7.72	±	0.04 17.70	±	2.46 7.62	±	0.08 0.68	±	0.02 25.99	±	1.25 0.70	±	0.00 34.58	±	7.51 206.9	±	47.7 73.53	±	5.11 16.53	±	0.94
Xinlong 31.00	±	1.00 32.97	±	0.81 8.42	±	0.26 2.46	±	2.08 2.12	±	0.58 0.03	±	0.02 4.61	±	0.76 0.05	±	0.07 11.82	±	0.55 258.3	±	75.6 42.55	±	2.52 9.41	±	2.37
Yingge 30.00	±	1.00 30.63	±	0.57 8.33	±	0.04 3.68	±	2.32 4.53	±	2.72 0.09	±	0.04 8.31	±	3.40 0.11	±	0.03 19.57	±	6.26 562.1	±	169.3 * *




Seagrass	bed Water	content	(%) Bulk	density	(g/cm3) Sediment	particle	sizes Carbon	(%) Nitrogen	(%)
Sand	(%) Silt	(%) Clay	(%)
Dongshui 21.76	±	0.46 1.86	±	0.26 79.64	±	3.24 16.55	±	2.70 3.81	±	0.55 1.20	±	0.17 0.244	±	0.141
Hongpai 27.50	±	2.86 1.52	±	0.16 98.16	±	2.60 0.78	±	1.10 1.06	±	1.50 1.50	±	0.31 0.012	±	0.001
Baocai 27.37	±	2.92 1.40	±	0.05 99.32	±	0.96 0.68	±	0.96 0.00	±	0.00 0.33	±	0.08 0.031	±	0.008
Huanglong 58.88	±	4.63 1.15	±	0.09 40.14	±	5.13 41.94	±	4.46 17.92	±	0.33 1.15	±	0.08 0.131	±	0.002
Yangpu 20.43	±	3.85 1.69	±	0.04 81.52	±	8.50 13.25	±	4.06 5.24	±	4.44 0.51	±	0.23 0.051	±	0.019
Xinlong 43.89	±	7.07 1.29	±	0.11 34.23	±	30.66 50.17	±	21.53 15.60	±	9.13 0.87	±	0.11 0.098	±	0.017
Yingge 38.27	±	1.77 1.44	±	0.05 58.65	±	8.42 27.36	±	5.39 13.99	±	3.03 1.30	±	0.37 0.102	±	0.058























C% N% C/N	ratio Biomass	C
(Mg	C	ha−	1)




0.79	±	0.11 0.16	±	0.03 7833	±	1650 22.14	±	6.92 19.79	±	6.63 30.6	±	0.8 3.0	±	0.2 10.2	±	0.3 0.068	±	0.023 35.1	±	7.2 2.3	±	0.2 15.5	±	1.7 0.067	±	
Hongpai Halophila	ovalis 2.00	±	0.54 1.20	±	0.38 5850	±	1344 35.75	±	28.14 22.38	±	17.47 39.3	±	12.9 3.0	±	0.0 13.3	±	4.5 0.159	±	0.157 25.1	±	2.9 1.0	±	0.1 26.9	±	7.1 0.059	±	
Halodule
uninervis
3.17	±	1.70 0.09	±	0.01 4233	±	2216 13.59	±	3.01 29.03	±	14.75 38.3	±	11.4 2.7	±	0.7 13.9	±	0.4 0.050	±	0.004 35.0	±	1.0 1.8	±	1.1 24.3	±	15.3 0.101	±	
Baocai Thalassia
hemprichii
8.75	±	2.59 0.82	±	0.13 448	±	136 26.02	±	8.14 161.01	±	46.12 34.8	±	0.7 2.6	±	0.1 13.2	±	0.5 0.090	±	0.027 31.5	±	1.2 1.6	±	0.2 19.5	±	1.4 0.510	±	
Huanglong Halophila	ovalis 1.76	±	0.13 0.71	±	0.08 12924	±	1081 51.92	±	4.52 45.18	±	9.79 33.1	±	2.5 3.4	±	0.3 9.8	±	0.1 0.172	±	0.028 24.2	±	0.8 1.6	±	0.4 15.7	±	3.6 0.110	±	
Yangpu Halophila
beccarii
0.52	±	0.14 0.13	±	0.03 12500	±	3535 15.11	±	11.50 16.30	±	11.70 32.2	±	2.7 3.0	±	0.2 10.7	±	0.4 0.050	±	0.041 36.5	±	1.7 1.6	±	0.0 22.4	±	1.3 0.060	±	
Xinlong Ruppia
brevipedunculata
5.63	±	1.53 0.04	±	0.01 11900	±	2970 41.56	±	1.85 19.04	±	1.59 36.9	±	1.8 2.6	±	0.6 14.7	±	2.6 0.154	±	0.001 35.6	±	4.0 1.5	±	0.1 23.6	±	5.0 0.068	±	
Halophila	ovalis 1.89	±	0.27 0.75	±	0.13 11200	±	4808 45.21	±	36.98 54.93	±	23.33 32.4	±	1.1 2.7	±	0.2 12.2	±	0.6 0.149	±	0.125 30.3	±	1.1 1.6	±	0.0 18.8	±	0.6 0.168	±	
Yingge Halodule
pinifolia
6.94	±	1.88 0.10	±	0.01 4675	±	601 29.44	±	0.19 28.07	±	0.99 34.5	±	2.8 2.8	±	0.2 12.2	±	0.0 0.101	±	0.008 31.7	±	1.0 2.3	±	0.1 14.0	±	0.0 0.089	±	
Halophila	ovalis 1.66	±	0.28 0.65	±	0.10 6850	±	919 11.65	±	1.02 10.13	±	1.90 29.6	±	0.4 2.8	±	0.0 10.4	±	0.1 0.035	±	0.003 23.9	±	2.7 1.3	±	0.2 18.0	±	0.5 0.024	±	
Boao Zostera	japonica 21.73	±	3.15 0.17	±	0.04 2733	±	450 65.52	±	7.48 14.68	±	0.62 32.1	±	0.7 2.2	±	0.1 10.2	±	0.6 0.202	±	0.016 34.9	±	0.1 1.3	±	0.2 19.2	±	0.5 0.052	±	
Halophila
beccarii

























(F	=	 13.68,	 p	<	 0.01)	 (Fig.	 6).	 The	 highest	 SOC	 stock	 was	 observed	 in	 Hongpai	 and	 Dongshui,	 while	 the	 lowest	 was	 found	 in	 Baocai	 and	 Boao.	 SOC	 stock	 beneath	H.	 beccarii	 showed	 a	 trend	 in	 the	 order
Hongpai	>	Yangpu	>	Boao.
The	newly	discovered	seagrass	beds	were	distributed	in	the	reef,	 lagoon,	river	mouth,	and	saltwords,	mainly	 in	the	 intertidal	zone.	Most	of	the	seagrass	species	were	exposed	to	air	at	 low	tide,	and	three
seagrass	beds	were	located	adjacent	to	extensive	mangrove	forests.	We	first	discovered	R.	brevipedunculata	in	the	western	and	northern	coast	of	Hainan	Island.	Yu	and	den	Hartog	(2014)	reported	that	the	genus	Ruppia













beccarii	 has	 been	 reported	 to	 usually	 occur	 in	 environments	 with	 salinity	 fluctuation,	 e.g.,	 brackish	 coastal	 water,	 lagoon,	 and	marine	 coastal	 areas.	H.	 beccarii	 could	 tolerate	 hyposaline	 conditions	 better	 than
hypersaline	conditions	and	survived	even	 in	hypotonic	environment	 to	0	psu	(Fakhrulddin	et	al.,	2013).	H.	beccarii	 present	 in	Dongshui	 and	Yangpu	had	 lower	pH	as	well,	 suggesting	 that	 they	may	 flourish	well	 in
futuristic	oceans	conditions.
High	 DIN	 and	 DIP	 concentration	 was	 found	 in	 seagrass	 beds	 in	 Dongshui	 and	 Boao.	 A	 large	 number	 of	 shrimp	 ponds	 were	 present	 near	 these	 seagrass	 beds,	 releasing	 plenty	 of	 nutrients	 into	 them.








































Only	half	of	 the	estimated	SOC	stock	of	 the	 top	5	cm	of	sediment	 in	 the	eight	seagrass	beds	was	 in	 the	range	of	6‐–628	Mg	C	ha‐−	1	 (Fourqurean	 et	 al.,	 2012)	 and	was	 similar	 to	 that	 in	Xincun	 in	Lingshui






global	database	on	carbon	 sequestration	 in	 seagrass	bed.	Effective	protection	measures	are	needed	 to	 control	 anthropogenic	nutrient	 input	 and	preserve	 these	natural	 carbon	 sinks.	Further	 research	 should	be
conducted	 to	 systematically	 compare	 the	newly	discovered	 seagrass	 species	with	 the	 same	species	growing	 in	other	places	 from	a	whole	organism	 level	 to	 cellular	 and	biochemical	 level.	The	 implementation	of
molecular	biology	techniques	is	also	urgently	required	to	discover	new	seagrass	species	in	a	rapidly	changing	world.
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• The	mean	seagrass	biomass	C	stock	was	0.23	±	0.16	Mg	C	ha−	1.
• The	mean	SOC	stock	was	7.02	±	3.57	Mg	C	ha−	1,	with	the	whole	as	1306.45	Mg	C.
